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Title of the Invention 

Cosmetic containing capsules and its production 

Claims 

(Claim 1) Cosmetic containing capsules in which barium alginate-based 
capsules (A) present in the form of a polyvalent metallic salt shaped 
into spheres by an alginic acid salt, wherein at least part of the 
alginic acid salt present on the surface or on the surface and inside 
these spheres has a barium salt as an essential component, are present 
within outer liquid (B) comprised of a pH-controlled carboxyvinyl 
polymer aqueous solution. 

(Claim 2) Cosmetic containing capsules described in Claim 1 wherein the 
pH of outer liquid (B) is 4 to 11. 

(Claim 3) Production of cosmetic containing capsules characterized by 
the fact that a carboxyvinyl polymer aqueous solution is blended 
simultaneously or in any desired order with barium alginate-based 
capsules (A) of Claim 1 and a pH buffer, and barium alginate-based 
capsules (A) become present in outer liquid (B) comprised of a pH- 
controlled carboxyvinyl polymer aqueous solution. 

Detailed Explanation of the Invention 
(Industrial Field of Application) 

This invention pertains to a cosmetic containing capsules with high 
performance, and its production, in which particular capsules are 
present in an outer liquid of a particular composition. 



*Numbers in the margin indicate pagination in the foreign text. 



(Prior Art) 

In recent years, cosmetics of a type comprised of small, spherical, 
soft capsules have come to be marketed and have attracted attention. 
This is because these have characteristics such as capsules can contain 
effective components stably inside, they have a favorable soft touch, 
and they feel high-quality. 

Capsules used in cosmetics are the subject of patent applications 
that include the following. 

Japan Kokai Patent No. 2-117610 discloses a cosmetic containing 
capsules enclosing emulsion characterized by the fact that it is a 
cosmetic containing capsules that enclose an O/W type emulsion, and the 
capsule film is comprised of calcium alginate at 0.1 to 1.0 wt% of total 
capsule weight. The capsule film is formed by reacting a water-soluble 
alginic acid salt with a water-soluble calcium salt to produce a non- 
water-soluble calcium alginate. 

Japan Koho Patent No. 5-85522 (Japan Kokai Patent No. 2-282311) 
discloses a cosmetic in which a cosmetic in the form of capsules is 
packed and stored in a particular container that has a pressure nozzle. 
The capsules are formed of a material such as agar. 

Japan Kokai Patent No. 3-68508 pertains to a method for producing 
alginate capsules formed by introducing an aqueous solution of alginate 
into an aqueous solution of a salt of a polyvalent metal selected from 
a group comprised of iron, silver, aluminum, manganese, selenium, 
calcium, and zinc, then gelling, and discloses an invention that 
stipulates detailed production conditions. 

Japan Kokai Patent No. 5-92909, which pertains to an application by 
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the present applicants, discloses a cosmetic in which easily broken, 
capillary-shaped capsules having a coating only on the surface are 
present in a solution. The capsules are obtained by dropping a dropping 
solution comprised of an aqueous solution of sodium alginate and other 
water-soluble polymers into a receiving solution the includes a water- 
soluble calcium salt. 

Japan Kokai Patent No. 5-228218, which pertains to an application 
by the present applicants, discloses a care product comprised of a 
container containing capsules that stores easily broken, pearl-shaped 
capsules and a solution, and a compact massager that stimulates around 
the eyes . The capsules are obtained by dropping a dropping solution 
comprised of an aqueous solution of sodium alginate and other water- 
soluble polymers into a receiving solution that includes a water-soluble 
calcium salt . 

Japan Kokai Patent No. 5-317387, which pertains to an application 
by the present applicants, discloses a method for producing compound 
capsules by skillful use of a nozzle and a large-diameter loop^ The 
compound capsules are produced by using a coat -forming solution 
comprised of an aqueous solution of sodium alginate and other water- 
soluble polymers, an enclosing solution, and a gelling fluid comprised 
of a compound such as a water-soluble calcium salt. 

Japan Kokai Patent No. 8-175932, which pertains to an application 
by the present applicants, discloses a foundation cosmetic in which 
foundation capsules A containing a foundation powder material, 
moisturizer capsules B containing a moisturizer, and -gel thickening 
solution C are stored inside a container. The capsules are obtained by 
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dropping a dropping solution comprised of an aqueous solution that 
includes sodium alginate into a receiving solution that includes a 
water-soluble calcium salt. This also discloses using an aqueous 
solution of water-soluble polymers such as carboxyvinyl polymer, 
hydroxyethylcellulose, or carboxymethylcellulose for gel thickening 
solution C. 

Japan Kokai Patent No. 2-14735 discloses gelled emulsion grains 
obtained by adding an emulsion (such as a sodium alginate emulsion) to 
a gelled solution (such as calcium chloride) and holding for a set time, 
and describes that after washing with deionized water, these grains can 
be introduced into a carboxyvinyl polymer or acrylic polymer containing 
triethanolamine . 

In a field other than cosmetics, regarding microcapsules that can 
be ingested for the purpose of food, Japan Koho Patent No. 62-50446 
(Japan Kokai Patent No. 57-150613) discloses an encapsulating method by 
immersing liquid drops of an emulsion comprised of a continuous phase of 
an aqueous solution of an alkali metallic salt of alginic acid and a 
separated oil phase in an alcohol solution of polyvalent cations, and 
transferring said liquid drops to self -forming alginate beads. This also 
states that the preferred polyvalent cations are a 2.0 to 2.5 wt% 
concentration of calcium ions, but strontium or barium can also be used. 

Likewise in a field other than cosmetics, regarding pelletizing 
such as powders, Japan Kokai Patent No. 1-207176 discloses a pelletizing 
method that uses a powder such as zeolite, active carbon, alumina, fi- /3 
berglass, ceramics, glass, ferrite, or zirconia dispersed in a sol as 
the core solution, and forms grains by dropping this into a coagulating 
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solution containing polyvalent metallic ions. As the core solution here, 
a solution of a compound such as sodium alginate is used. As polyvalent 
metallic ions, ions such as calcium chloride, magnesium chloride, barium 
chloride, aluminum chloride, or iron chloride ions are used, but calcium 
chloride is mainly used in the working examples . 
{Problems that the Invention is to Solve) 

As described above, most capsules used as cosmetics are typically 
fabricated by contacting liquid drops of an aqueous solution of sodium 
alginate with an aqueous solution of a water-soluble calcium salt, 
whereby capsules are formed by the former liquid drops becoming non- 
water- soluble calcium alginate on at least the surface. In addition, the 
standard method for forming the capsules obtained into products is by 
packing into a container together with an outer liquid. An outer liquid 
is used out of considerations such as increasing product value because 
capsules look more beautiful when floating in an outer liquid, if there 
is no outer liquid, volatile components in the capsules evaporate and 
damage the spherical shape, and it is difficult to discharge capsules 
from the container without an outer liquid. 

Calcium alginate-based capsules, however, are dependent on pH for 
stability. Although stable within a particular acidic region, capsules 
dissolve and rupture under nearly neutral acidic to alkaline conditions. 
As a result, this limits substances that can also be present and 
treatment conditions. For example, this leads to limitations such as 
capsules cannot be used in face-washing creams that have a high system 
pH, and capsules cannot be stored in outer liquids that show optimum 
viscosity behavior or spreading in the nearly neutral acidic to alkaline 
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region. Due to this pH dependency, optimum conditions cannot always be 
designed for such barium alginate-based capsule cosmetics, and either 
spreading when applied to skin must be slightly sacrificed {producing a 
minus in terms of touch or convenience), or the viscosity of the outer 
liquid in which capsules are dispersed must be somewhat outside the 
optimum range {which besides producing a minus in terms of product 
beauty, also makes it difficult to discharge a uniform amount of 
capsules and outer liquid when using the method of discharging from a 
container having a discharge mechanism) . 

Given this background, the purpose of this invention is to offer a 
cosmetic containing capsules, and its production, that because capsules 
are stable and do not rupture even in a wide pH range (for example, pH 
4 to 11) , offers wide selectivity of substances that can also be present 
and treatment conditions, and enables optimum conditions to be designed 
in terms of performance and convenience . 
(Means of Solving the Problems) 

The cosmetic containing capsules of this invention is a cosmetic in 
which barium alginate-based capsules (A) present in the form of a 
polyvalent metallic salt shaped into spheres by an alginic acid salt, 
wherein at least part of the alginic acid salt present on the surface or 
on the surface and inside these spheres has a barium salt as an 
essential component, are present within outer liquid (B) comprised of a 
pH-controlled carboxyvinyl polymer aqueous solution. 

Production of the cosmetic containing capsules of this invention is 
characterized by the fact that a carboxyvinyl polymer aqueous solution 
is blended simultaneously or in any desired order with barium alginate - 
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based capsules (A) of Claim 1 and a pH buffer, and barium alginate -based 
capsules (A) become present in outer liquid (B) comprised of a pH- 
controlled carboxyvinyl polymer aqueous solution. 
{Working Examples of the Invention) 

This invention is explained in detail below. 

The cosmetic containing capsules of this invention is comprised of 
barium alginate-based capsules (A) and outer liquid (B) . 

Barium alginate-based capsules (A) are present in the form of a 
polyvalent metallic salt shaped into spheres by an alginic acid salt, 
wherein at least part of the alginic acid salt present on the surface or 
on the surface and inside these spheres has a barium salt as an 
essential component. 

This type of barium alginate-based capsule (A) can be produced by 
the two methods described below. 

In the first method, liquid drops comprised of an aqueous solution 
of a water-soluble salt (sodium salt or potassium salt) of alginic acid 
are contacted with an aqueous solution of a water-soluble polyvalent 
metallic salt that is at least partially a water-soluble barium salt. In 
this method, first, a non-water-soluble coating is created from the 
surface of the liquid drops of an aqueous solution of a water-soluble 
salt of alginic acid. The thickness of the non-water- soluble coating can 
be adjusted according to conditions. Furthermore, liquid drops can also 
be made non-water- soluble inside. 

In the second method, liquid drops of an aqueous solution of a 
water-soluble polyvalent metallic salt that is at least partially a 
water-soluble barium salt are contacted with an aqueous solution of a 
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water-soluble salt (sodium salt or potassium salt) of alginic acid. In 
this method, first, an alginic acid-based polymer coating is created 
from the surface of the liquid drops of an aqueous solution of a 
polyvalent metallic salt. The thickness of the coating can be increased 
according to conditions. 

For the water-soluble polyvalent metallic salts in the first and 
second methods described above, a water-soluble barium salt such as 
barium chloride, barium acetate, barium lactate, or barium gluconate is 
used as an essential component. A water-soluble calcium salt such as 
calcium chloride, calcium lactate, or calcium acetate, or a water- 
soluble zinc salt such as zinc acetate or zinc lactate can be used 
together with this water-soluble barium salt, but because using a water- 
soluble calcium salt or a water-soluble zinc salt generally acts as a 
minus, preferably, the proportion of polyvalent metallic salts occupied 
by the water-soluble barium salt is on the high side; for example, 3 0 
wt% or greater, normally 50 wt% or greater, and more preferably 60 wt% 
or greater, 70 wt% or greater, or 80 wt% or greater based on weight of 
metallic elements. 

Preferably, effective components are contained in the liquid drops 
comprised of an aqueous solution of a water-soluble salt of alginic acid 
in the first method or the liquid drops of an aqueous solution of a 
water-soluble polyvalent metallic salt in the second method. Moreover, 
effective components can also be contained in outer liquid (B) described 
below. 

Various components can be cited as effective components, beginning 
with moisturizers, vitamins, hormones, sweeteners, antihistamines, 
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astringents, amino acids, enzyme agents, natural extracts from animals, 
oils, dirt absorbers, pigments, fragrances, proteins, carbohydrates, and 
fabrics. Effective components may be liquids or powders, and if liquids, 
may be W/O type or 0/W type emulsions. 

To prevent denaturation of effective components, these can include 
appropriate ultraviolet absorbers. Various additives can also be added 
as required, beginning with thickeners, fragrances, coloring agents, and 
fillers (such as titanium oxide, barium sulfate, or calcium carbonate) . 

After washing as required, barium alginate-based capsules (A) 
obtained by the first or second method are made present in outer liquid 
(B) comprised of a pH-controlled carboxyvinyl polymer aqueous solution. 

Carboxyvinyl polymers are viscous substances designed paying 
attention to the satisfactory touch characteristic of natural water- 
soluble polymers, and have properties such as uniform quality, little 
fluctuation in viscosity due to fluctuation in temperature, maintenance 
of superior thickening effect and fluidity, superior stability against 
microorganisms, satisfactory affinity with ethanol or glycerin, and 
stability in a wide pH range. 

When barium alginate-based capsules (A) are made present in outer 
liquid (B) , the carboxyvinyl polymer aqueous solution may be blended 
simultaneously or in any desired order with the above-mentioned barium 
alginate-based capsules (A) and a pH buffer. Moreover, this operation 
can be performed by a separate plant or user after transporting barium 
alginate-based capsules (A) to this separate destination. Because barium 
alginate-based capsules (A) are more stable and lower in volume and have 
lower moisture content when moistened than conventional calcium 
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alginate-based capsules , these capsules are useful in terms of transport 
and storage . 

As the pH buffer when adjusting the pH of barium alginate-based 
capsules, potassium hydroxide is especially ideal, but other pH buffers 
can also be used, such as sodium hydroxide, sodium carbonate, sodium 
bicarbonate, triethanolamine , diethanolamine, monoethanolamine , L- 
arginin, DL- alanine, sodium ascorbate, sodium hydrogenascorbate , sodium 
malate, sodium succinate, sodium malonate, sodium lactate, sodium 
oxalate, or sodium polyacrylate . 

The appropriate pH of outer liquid (B) comprised of a pH-controlled 
carboxyvinyl polymer aqueous solution is about 4 to 11. Moreover, the pH 
of the aqueous solution of carboxyvinyl polymer itself used as a base 
ingredient is normally about 3. When using a grade in which a pH buffer 
is reacted ahead of time with the carboxyvinyl polymer to raise its pH, 
a pH-controlled aqueous solution can be created simply by dissolving 
this already pH- controlled carboxyvinyl polymer in water without using 
a new pH buffer. 

The concentration of carboxyvinyl polymer in outer liquid (B) is, 
for example, about 0.05 to 3 wt%, and about 0.1 to 2 wt% is especially 
appropriate. If this concentration is too low, the solution cannot 
adequately perform its role as an outer liquid, and if this 
concentration is too high, the solution becomes too viscous and cannot 
achieve its intended purpose. 

By using an appropriately pH- controlled carboxyvinyl polymer, the 
viscosity of the solution is brought to the optimum range for gelling by 
the carboxyvinyl polymer, a balance is achieved by some of the barium 
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alginate forming barium alginate-based capsules (A) returning to a 
water-soluble salt of alginic acid, and water soaks into the capsules. 
As a result, barium alginate-based capsules (A) become soft capsules. In 
addition, when water is soaked into soft capsules by using this aqueous 
solution as outer liquid (B) , soft capsules can be p resent stably and 
uniformly dispersed in outer liquid (B) without causing precipitation or 
floating . 

When dispersing calcium alginate-based capsules by prior art_in_a 
carboxyvinyl polymer aqueous solution is attempte d, the concentration of 
carboxyvinyl polymer aqueous solution must be reduced to prevent capsule 
breakdown (for example, to an upper limit of 0.1 wt% or 0.2 wt%) and the 
content of pH buffer ,must be minimized to avoid raising the pH above the 
permitted level. As a result, a low-viscosity c arboxyvinyl polymer 
aqueous solution, must be used before the stage when it cleanly becomes 
_a__gal, and this limits performance as a cosmetic. ^ ._ % 

The size of barium alginate-based capsules (A) at the production 
stage is preferably a grain size of about 0.1 to 20 mm (and especially 
about 0.1 to 10 mm). When these are made present in outer liquid (B) , 
they increase to about 2 to 5 times (and especially about 2.5 to 4 
times) their original diameter, and their weight increases about 8 to 50 
times (and especially about 10 to 40 times) . Moreover, when fabricating 
calcium alginate-based capsules by prior art so as to enable appropriate 
softness for cosmetics, because increasing grain size makes it difficult 
to keep their shape, their grain size at the production stage is limited 
to several mm. Barium alginate-based capsules (A) , by contrast, can be 
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produced stably at a fairly large grain size. 

When a cosmetic containing capsules of this invention comprised of 
barium alginate-based capsules (A) and outer liquid (B) is stored in a 
container having an appropriate discharge mechanism, capsules (A) can be 
discharged from the container one drop at a time or several drops at a 
time together with the outer liquid. Capsules (A) can be pressurized at 
the discharge part when discharging from the container. 

The cosmetic of this invention, in addition to general cosmetics, 
also includes cosmetics such as bath, health, or sports cosmetics. 
(Working Examples) 

Next, this invention will be explained further by citing working 
examples. Below, "parts" and "%" represent parts or percent by weight. 
Working Example 1 

0.1 part collagen (preservative), 0.01 part sodium hyaluronate 
(moisturizer), 0.1 part hydrolyzed elastin (moisturizer), and 3 parts 
porous silica (dirt absorber) were immersed in 20 parts 2% aqueous 
solution of sodium alginate, and water was added while agitating to 
bring to 100 parts. 

This aqueous solution was discharged from a nozzle toward a large 
amount of receiving solution comprised of 1% aqueous solution of barium 
chloride. Because capsules were formed by agitating this, after lifting 
out these capsules onto a filter, these were thrown into water and 
washed. As a result, hard white barium alginate-based pearl capsules (A) 
were obtained with a grain size of 0.1 to 0.5 mm. 

Moreover, when these hard capsules were rubbed around the eyes by 
finger with sufficiently light pressure that they did not rupture, a 
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desirable scrubbing effect was obtained. Because these ruptured when 
finally pressed with strong force, they were easy to wipe off. 

Separately, a 1% aqueous solution of carboxyvinyl polymer (pH = 3) 
was prepared, then 2 parts of a 5% concentration of potassium hydroxide 
aqueous solution were added to 30 parts of this aqueous solution, and 
water was added while agitating to bring to 100 parts. As a result, a pH 
6.0 softening and outer liquid (B) was obtained. 

Five parts hard capsules obtained as described above were thrown 
into 80 parts of this outer liquid (B) , and water was added to bring to 
100 parts. Next, when this was slowly agitated, then left overnight, a 
cosmetic containing capsules was obtained in which softened barium 
alginate-based capsules (A) dispersed uniformly in gelled outer liquid 
(B) . Therefore, this was packed into a transparent container fitted with 
a discharge mechanism. Capsules (A) remained uniformly dispersed in 
transparent outer liquid (B) for a long time, and the overall effect was 
extremely beautiful and had a high-quality feeling. 

When this cosmetic was taken out of the container and pressed 
lightly onto the skin, the soft capsules broke down easily and spread 
smoothly onto the skin, and capsule coatings did not remain on the skin. 
Absolutely no skin irritation was felt. 

Moreover, when barium alginate-based capsules (A) were lifted out 
from this cosmetic, lightly washed with water, then measured for grain 
size and weight, their grain size was 0.5 to 1.5 mm {about 3 to 5 times 
that of hard capsules) , and their weight was approximately 2 0 times the 
weight of hard capsules . 
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Comparative Example 1 

Except for using 1% aqueous solution of calcium chloride instead of 
1% aqueous solution of barium chloride as the receiving solution, 
Working Example 1 was repeated, and calcium alginate -based capsules were 
obtained . 

Separately, a 1% aqueous solution of carboxyvinyl polymer (pH = 3) 
was prepared, then 2 parts of a 5% concentration of potassium hydroxide 
aqueous solution were added to 3 0 parts of this aqueous solution, and 
water was added while agitating to bring to 100 parts. As a result, a pH 
6.0 softening and outer liquid (B) was obtained. 

Five parts hard capsules obtained as described above were thrown 
into 80 parts of this outer liquid (B) , and water was added to bring to 
100 parts. Next, when this was slowly agitated, deformation and 
breakdown of capsules was found as the hard pearl capsules softened, and 
beautiful soft capsules were not obtained. 
Working Example 2 

One part squalane, 1 part jojoba oil, and 1 part liquid paraffin 
were blended into 20 parts 2% aqueous solution of sodium alginate, and 
water was added while agitating to bring to 100 parts (no emulsifier was 
used) . This aqueous solution was discharged from a nozzle toward a large 
amount of receiving solution comprised of 1% aqueous solution of barium 
chloride. Because capsules were formed by agitating this, after lifting 
out these capsules onto a filter, these were thrown into water and 
washed. As a result, hard white barium alginate -based pearl capsules (A) 
were obtained with a grain size of 0.1 to 0.5 mm. 

This aqueous solution was discharged from a nozzle toward a large 
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amount of receiving solution comprised of 1% aqueous solution of barium 
chloride. Because capsules were formed by agitating this, after lifting 
out these capsules onto a filter, these were thrown into water and 
washed. As a result, hard white barium alginate-based pearl capsules (A) 
were obtained with a grain size of 0.3 to 1.5 mm. 

Separately, a 1% aqueous solution of carboxyvinyl polymer (pH = 3) 
was prepared, then potassium hydroxide aqueous solution was added to 3 0 
parts of this aqueous solution to buffer the pH. As a result, a pH 6.5 
softening and outer liquid (B) was obtained. 

Five parts hard capsules obtained as described above were thrown 
into 80 parts of this outer liquid (B) , and water was added to bring to 
100 parts. Next, when this was slowly agitated, then left overnight, a 
cosmetic containing capsules was obtained in which softened barium 
alginate-based capsules (A) dispersed uniformly in gelled outer liquid 
(B) . Therefore, this was packed into a transparent container fitted with 
a discharge mechanism. Capsules (A) remained uniformly dispersed in 
transparent outer liquid (B) for a long time, and the overall effect was 
extremely beautiful* and had a high-quality feeling. 
(Effects of the Invention) 

Because barium alginate-based capsules (A) are used in the cosmetic 
containing capsules of this invention, these are much more stable than 
conventional capsules such as calcium alginate, and capsules (A) are 
stable and do not rupture even in a wide pH range (for example, pH 4 to 
11) . As a result, selectivity of substances that can also be present and 
treatment conditions can be widened, and optimum conditions can be 
designed in terms of performance and convenience. 
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In addition, the water-soluble barium salt used in capsules is 
safe, has extremely low skin irritation, and is extremely satisfactory 
for molding capsules. 

When these barium alginate-based capsules (A) are made present in 
outer liquid (B) comprised of a pH-controlled carboxyvinyl polymer 
aqueous solution, barium alginate-based capsules (A) are easily 
softened, but even after softening at this time, capsules are stable. 

That is, softened barium alginate-based capsules (A) are present 
hung up, as it were, in the three-dimensional lattice of carboxyvinyl 
polymer in the above-mentioned outer liquid (B) . As a result, said 
capsules (A) can be present stably and uniformly dispersed in outer 
liquid (B) for a long time without causing precipitation or floating. 
Besides being desirable in terms of appearance, this means that capsules 
(A) and outer liquid (B) can be always discharged at a uniform ratio 
when used by discharging from a container having a discharge mechanism. 

In addition, despite being stable, when applied to skin, softened 
barium alginate-based capsules (A) can spread smoothly onto skin without 
leaving coatings on the skin, and outer liquid (B) produces a desirable 
touch. Therefore, maximum advantage can be taken of the favorable 
properties of soft capsules. As a result, moisture can be imparted to 
skin, and the effective components can achieve their effects. 

Active effects such as these are based on the synergistic action or 
cooperative action of barium alginate-based capsules (A) and outer 
liquid (B) comprised of a pH-controlled carboxyvinyl polymer aqueous 
solution. Cosmetics are extremely functional products in which a full 
range of properties, such as performance, image, touch, and convenience, 
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is demanded. The cosmetic containing capsules of this invention, 
however, can respond completely to such demands. 
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